hyoglossal muscle nerve branches. These branches can be embedded in the main nerve, and therefore easily overlooked, especially when they course beyond the anterior border of the hyoglossus muscle prior to arcing superiorly from the distal main trunk. By partially splitting the mylohyoid muscle, the exposure to the distal hypoglossal nerve becomes significantly easier, avoiding distal hypoglossal nerve dissection through a "tunnel". This superior exposure allows the surgeon to visualise these, at times, very small and embedded exclusion branches rather than solely trusting the NIMS signals. This approach allows for consistently correct cuff placement and selective protractor muscle stimulation. Further, the improved exposure may reduce the amount of hypoglossal nerve manipulation needed for cuff placement reducing the risk for stretch injury. None of the patients in our series had any post-operative tongue weakness.
been documented. In this study, we report our experience with AFIL in a sample of 41 patients who had full data concerning functional outcomes.
| MATERIALS AND METHODS

| Ethical consideration
The study procedure and protocol were approved by the Ethics
Committee of the Vietnam Ministry of Health. All patients provided written informed consent, which described the study's aim, procedure, benefits, potential harms and patient's right to withdraw from the study.
| Study design and patients
The present study was designed as a longitudinal observational investigation that had taken place between 2012 and 2014. The setting was Gia Dinh People's Hospital (GDPH), Vietnam. During the study period, we had enrolled 41 patients aged 18 years and older of both sexes. All patients were diagnosed as having UVCP for at least 6 months, and they had not received any treatment prior to surgery. The inclusion criteria were the presence of dysphonia and aspiration with or without structural involvement of the larynx. We excluded patients who had paralysis at the median.
| Fat injection laryngoplasty
The surgery was performed in the hospital, with patients being placed under general anaesthesia prior to the procedure. Autologous fat was extracted from the lower abdomen (just below the umbilicus) by a small incision or with a large bore cannula and gentle aspiration. The mented to achieve 30% to 50% bulging across the midline.
Most patients were discharged one or 2 days after surgery. They were requested to re-visit the hospital after 3 months and 6-12 months after surgery. Each patient was asked to subjectively rate 
| Data analysis
The statistical analysis of data was designed to estimate the magnitude of effect of AFIL. For categorical data, the likelihood chi-
Keypoints
• Unilateral vocal cord paralysis (UVCP) is a serious disorder, because it is associated with severe clinical complication and reduced quality of life.
• After 3 months of treatment of UVCP by autologous fat injection laryngoplasty restored voice quality, including phonation time, jitter, shimmer and noise-to-harmonics ratio.
• Glottal patency was reduced from 41.3 (SD 16.9) at baseline to 0.8 (SD 3.4) at months 1-3.
• In unilateral vocal cord paralysis, autologous fat injection is safe and highly effective in enhancing glottal parameters and voice quality outcomes. 
| RESULTS
Approximately a-third of patients were men (Table 1) . Overall, the average age was 44 yr (range: 25 to 66 yr). The majority of patients (75%) was presented with left vocal cord paralysis. The causes of paralysis included post-surgery of the thyroid (67%), neck injury after a traffic accident (3%) and other diseases such as tuberculosis and vascular attack (10%). At baseline, 24% (n = 10) and 70% of patients (n = 29) were classified as having "severe" and "very severe" dysfunctional voice, respectively. After surgery, 38 patients were classified as "mild" and 3 patients as "normal."
Virtually all patients showed a substantial improvement in vocal parameters after treatment (Figure 1 ). At baseline, the mean maximum phonation time was 3.30 seconds (SD 2.1), and this was increased by 2.68 seconds at 1-3 months and 2.03 seconds at 6-12 months after surgery (Table 2 ). There was also a statistically sig- The improvement in voice quality parameters observed in this study is consistent with those in previous studies. [5] [6] [7] [8] For instance, a study on 33 patients with UVCP in Taiwan observed that jitter had improved from 2.7 at baseline to 1.3 at month 3, 5 which is comparable with our observed effect size. Hartl and colleagues also observed that acoustic parameters (eg, jitter and shimmer) reduced quickly after one month of surgery and maintained up to 24 months. 9 Moreover, the index of vocal ageing (ie, harmonics-to-noise ratio) in our study was improved by almost 57% at months 1-3 which was also observed by a previous study. 5 We also found substantial improvement in glottal patency, glottal gap, vocal cord and voice handicap index. Out of 41 patients, 40 patients had voice handicap index above 35 at baseline, and after 3 months of surgery, there was only one patient remained at that level. These results collectively suggest that autologous fat injection is an effective treatment for patients with unilateral vocal cord paralysis.
A major advantage of this procedure is that there is no foreign body or synthetic material or neck scar which some patients may adverse to. However, a potential drawback of the procedure is that the fat has to be harvested mostly under anaesthesia. Nevertheless, in our study, we had not observed any serious effect of the procedure. After 5 years, all patients reported no hoarseness or loss of voice. None of the patients required a second injection or revision surgery. However, most patients required complementary speech therapy after surgery. These data together with previous studies suggest that the procedure is relatively safe.
A major strength of the study is that it was based on a wellcharacterised cohort with full assessment of voice quality and clinical parameters. The excellent compliance of patients has allowed the full ascertainment of glottal and clinical parameters post-surgery. However, because there was no control group in the study, we could not make any inference concerning cause and effect from the data. The observed improvement in voice quality parameters may partly be attributed to the regression-to-the-mean phenomenon. 10 However, we did not observe a significant correlation between baseline values and subsequent changes in any voice quality parameter. Moreover, the modest sample size of the study precluded subgroup analyses.
| CONCLUSION
Our results suggest that in patients with unilateral vocal cord paralysis, autologous fat injection is safe, highly feasible and highly effective in augmenting glottal parameters and voice quality outcomes.
T A B L E 2 Changes in voice quality measurements after 1-3 and 6-12 months of surgery 
